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(57) [Abstract] " 

[Problem] It is used at time of producing unsaturated c 
arboxylic acid with gas phase catalytic oxidation 
reaction of thealkane, niobiurrKontairdng catalyst 
where unsaturated carboxylic acid yield is superior is 
offered 
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[ftriinnrnfSalilion]^^ 

ueous suspension liquid which includes oxalic arid 
and niobi um conpounithe separation and removal 
doing solid component fromsiBpension which is 
acquired, itmanufectures catalyst making use of 
niobium starting material liquid which adjusted 
theraobiunxx>niaining liquid which is acquired, mole 
ratio 2 to 4 of oxalic acid /niobium 



[Claims)] 



&aa£€»s>LTBa££B. BBS£*&aa0€#Btt 

*?**B«fflBB*i*. 



[B*g3] Btttt*<%a>-tt3 (i) -e***t«fc**-e 
a. 
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(I) 



«m»«#xm:t e fc\fctf s b* &ai<n*'>ft < 1 1 1 aa 

BLtOSBSSU /S#ZI4W. Cr, T a , Ti, Z r , H 
f , Mn, Re, Fe, Ru, Co, Rh, Ni, Pd, Pt 
, Ag, Zn, B, AL Ga, In, Ge, Sn, Pb, P 
.BUY, %±m7iXt$£VT)l1}')±&7i1lifrh&l£tii> 

'PK< tt iaaia±ffl5c«S«L* a, b, c, d, nl*M 



O. iSaSl. 0 
0. 0lSb^1. 0 
0. 01ScS1. 0 

o ) 

[R*E4] BBBfi<->U*lc!B»*tiTL%6ZtS1»at 
T £R*JH 1 - 3 fl)l*r*i* 1 «ceB<DBB«>fla*B. 



[Claim I] Gas phase catalytic oxidation reaction doin 
g alkane, being a preparation method of catalyst which 
is used inorder to produce unsaturated carboxylic acid, 
includes niobi um> cooling aqueous solution orthe 
aqueous sispension liquid which includes oxalic acid 
and niobi umconpouid, preparation method of 
theniobiunvcontaining catalyst which designates that 
you obtain suspension, separation and removal do 
thesolid component from said suspension and you 
adjust raobiurvcortaining liquid which is acquired, 
themole ratio 2 to 4 of oxalic acid / niobium, you use 
as niobium starting material liquid as feature. 

[Claim 2] Preparation method of catalyst which is stat 
ed in Claim l which is a at least 1 kindwhere said 
niobium conpound is chosen fromniobic acid and 
niobium hydrogen oxalate. 

[Claim 3] Preparation method of catalyst which is stat 
edinGaiml or2whichdesignatesthat it isa 
corrpoind where said catalyst is shown with following 
General Fomiila (I)as feature. 



MolVaNbbXcZdOn 



(I) 



(The component X in Formila to display is chosen fro 
mTe and theSb element of at least I kind which, As for 
conponentZW, Cr,Ta,Ti, To display element of at 
least 1 kind which is chosen from Zr,theH£ Mn, Re, 
Fe,Ru, Co,theRh, Ni, &L Pt, Ag, Zn,theB, 
Al, ln,Ge, Sn,thePb,P, Bi,Y, rareearth 
element and alkaline earth element, asfor a,b,c,dand 
n atomic ratio of per Mo atomdisplaying, . 

(XI ££1.0 

O.OMbSI.0 

0UI3GSI.0 

Q&K1.0 

So it is, in addition n is a quantity which is decided b 
ytheoxidation state of other element, ) 

[Claim4] Preparation method of catalyst which is stat 
ed in any one claim ofQaiml to 3 whichdesignates 
that said catalyst is borne in silica as feature. 
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v y *s^««o)±aga:0 20-60 ag%r*&4 c t $® 



[Q aim 5] Preparation method of catalyst which is stat 
edinaaim4 whichdesignatesthatitisa20to60 
wt% of total udght ratio of silica-bom catalyst where 
content of thesilica consists of said catalyst conponert 
and silica as feature. 

[Claim6] Starting material of said silica support being 
ammonium ion, preparation method of catalyst 
whichis stated in Qaim4 or Claim 5 which designates 
that it is asol which is stabilized as feature. 

[Claim7] Gas phase catalytic oxidation reaction doin 
galkane, when it produces unsaturated carboxylic acid, 
nwaifacturing method ofthe unsatirated carboxylic 
acid which desgpates that it uses niobiurrccontainir^ 
catalyst which was adjifitedby preparation method 
which it states in any one claim of Qaim I to6as 
feature. 



[0001] 



[0002] 



[0 0 0 3] ^P/O, -f V^>>tft«WMHt* 

ti-T"S-C7^ MM*«, > * ^ ^»£SiiT£fcft<Dtt»<t 

LT. B-P-OSMK («^?6-1 1 7 2 0^1>«) % B 
i -Mo-V-Ag-0£«« (#BB¥2-8 3348^# 
) . P-V-Au/Ag-0SM8 mSB^P 5—1 7 8 7 7 4 

5»«> . tfyS?>-e«**tlfcP-Mo-0*ftMI (±fflb 
, Chemistry Letters. 1 995$, p. 5 
4 1) . Mo-Sb-P-Ol«tt (K*mif*0 0 1 09 0 
mWWM) , P-Mo-V-O^tttt («88¥4-59 7 3 
9) <p£A<«X3tiTl**. L*LttA<&. Ctlb<D««fi. 



[Description of the Invention] 
[0001] 

[Technological Field of Invention] This invention, rege 
rds preparation method of compound oxide catalyst 
which includes niobiunavhich is used for g^s phase 
catalytic oxidation reaction of alkane,arei 
manufactuing method of unsatirated carboxylic 
acidwhich uses said catalyst. 

[0002] 

[Prior Art] As manufacture ng method of unsaturated car 
boxylicacid, intil recently, under existir^ of 
catalystthc oxygen and contact reaction doing 
propylene and isobutene or other olefin with high 
terrperature,via acrolein and methacrolein or other 
aldehyde oonpound, method which it produces with 
the two steps it is known most as general method On 
one hand, it tees for alkane starting material recently in 
place of olefin, theg^s phase catalytic oxidation 
reaction does under existing of catalyst and method 
which produoesthe unsaturated carboxyi ic acid is paid 
attertioa 

[0003] Vapor phase catalytic oxidation doing for exa 
mple propane and isobutane, P - Mo - Obased 
catalyst which was treatcdwithB-P- Obased catalyst 
(Japan Examined Patent Publication Hei 6 - 1 1720 
disclosure), Bi-Mo-V-Ag- Obased catalyst (Japan 
Unexamined Patent Publication Hei 2 - 8 334 8 
disclosure), P- V- Au/Ag- Obased catalyst (Japan 
Unexamined Patent Publication Hei 5 - 178774 
disclosure) and pyridine as catalyst inordcr to produce 
acrylic acid and methaoylic acid with one step, (Ueda 
and others and Chemistry Letters (0366-7022, 
CMLTAG) , 1 995 ,p.54 1 ), Mo-St>P-0 catalyst 
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-#4i_U^4.4-. — u — T_i_mt — QJiCmE- X j Bll i .il? 
935 1^ ^88¥7- 1 080 1^8, #»W1 0- 
3 63 1 #H¥1 0-57 8 1 ,Mo- 

V-Sb-Nb-O 9-278680 -9fi«L 
S§8¥9-3 1 60 2 3^18. Itifl^l 0-363 1 1^ 
tt. #M¥1 0-4 5 6 64^18. #S8¥1 0-5 7 8 1 3 
^4i«, $*88¥1 0-1 1 849 1^«. ffB¥l 0-1 2 

06 1 7^&*sl «iB¥i 0-12811 m'&m Kifim 

V^-^Aig, va^»**-^^ Nb 2 O s , 

NbC l 5 $f(0APy>ft1il, Nb (OC 2 H 5 ) 

$*rLTi*£A<. ^a/O0>Cfl:*$Xtt«^, 79 'JAM 
Wmto&Ttfm Ll x tt^3 Hfltffe o fc . iffi^M^ 7 - 1 
OBOI^ftH, 1WM 0-57 8 1 35£fTett. tt&SH 

79 UiHl0S«?**»Sr«^ii*M*LTL^4<. MUM 



V-Obased catalyst (Japan Unexamined Pateit 
Publication Hei 4 - 59739) etc are proposed But, as 
for these catalyst, yield , or selectivity of acrylic acid or 
themethaoylic acid which is made object is fully with 
those which it can besatisfied. Ononehand Mo- V- 
Te - Nb - Obased catalyst ( Japan Unexamined Patent 
Publication Hei 6 - 279351 disclosure, Japan 
Unexamined Patent Publication Hei 7 - 10801 
disclosure , Japan Unexamined Patent Publication Hei 
10 - 3631 1 disclosure and Japan Unexamned 
Patent Publication Hei 10- 57813 disclosure ),Mo- 
V-Sb-Nb-Obased catalyst ( Japan Unexamined 
Patent Publication Hei 9 -278680 disclosure, Japan 
Unexamined Piatent Publication Hei 9 - 3 1 6023 
disclosure, Japan Unexamined Patent Publication Hei 
10-3631 1 disclosure, Japan Unexamined Patent 
Publication Hei 10 -45664 disclosure, Japan 
Unexamined Patent Publication Hei 10 - 57813 
disclosure , Japan Unexamined Patent Publication Hei 
10 - 1 18491 disclosue , Japan Unexamined Patent 
Publication Hei 10- 120617 disclosure and Japan 
Unexamined Patent Publication Hei 10-128112 
disclosure) etc is proposed asexarrple of catalyst 
which includes niobium With disclosure regarding 
catalyst which uses these niobium, isngthe niobium 
ammonium oxalate salt, niobicadd, niobium 
hydrogen oxalate, Nb2 05, NbCIS or other halide 
andNb(OC2H5)5 or other alkoxide as thestarting 
material of niobiun which is used for manufacturing 
catalyst, isstated catalyst which is manufactured 
making use of these niobiumconpoundhashad 
theselectivity where acrylic acid is high, hi when 
conversion ratio of propane israised, there was a 
problem that decrease of selectivity of acrylic acid 
isconaderable. Above-mentioned Japan Unexamined 
Patent Publication Hei 7 - 10801 disclosure , with 
Japan Unexamined Ratert Publication Hei 10-57813 
disclosure, step which pulverizesthe catalyst in 
catalyst preparation process, firthermore is added, step 
which theheat treatment is done such as is added in 
oxygen-cortaininggps stream doing catalyst, 
methodwhich selectivity of acrylic acid is improved is 
disclosed, but there was aor otter problem where 
catalyst preparation method becomes troublesome. 



[0004] 

*M»0«ll**»J:tfll««*IB^fcT*fD*^#>lia)ll 



[0004] 

[Problems to be Solved by the Invention] It is somethi 
ng which designates that preparation method of 
niobiuncortaining catalyst which canachieve 
unsatirated carboxyl ic acid yield where this inversion, 
when conversion ratio of alkane ishigh, has selectivity 
where ireaturatedcartx>xylicaridishi^ 
in resultingpnd marufactiring method of unsatirated 
carboxyl ic acid which uses said catalyst are offered as 
theobject 
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£*S0LTBa*$ff. 3Ba»frb@«#$#aR2cLT$ 

->a»>»/-*^©*^tt2-4i=a 

) rcECOM«OBa«^ (3) tttt«*<K0-tt£ (I) 

•e**n*fl:ft*-e**zt*««tr« d) (2) 
cEaoaaaaasa. 



MolVaNbbXcZdOn 



(I) 



J2l±0>7C*£aU fSttZteW, Cr, Ta, T i\ Zr, H 
f, Mn, Re, Fe, Ru, Co, Rh, Ni, Pd, Pt 
, Ag, Zn, B, Al, Ga, I n, Ge, Sn, Pb» P 
. Bi, Y, #±BjE««5J:tf7;U*";±a3c«fr6atf*l* 
*<t<fctiaaiSt±©jca«aL, a. b, c, d, nl*M 

o 1 «*sfcy©«*it *au 



0. 1 £a£l. 0 



0. OlSbSL 0 
0. 01ScS1. 0 



0£d£l. 0 



-[8803] 

[Means to Solve the Problem] As for these inventors, 
propane , vapor phase catalytic oxidation doing 
isobutane or other aikare, result of diligent 
investigation, after cooling the filtering aqueoiB 
solution or aqueous suspension liquid which includes 
oxalic acid andthe niobium conpound concerning 
preparation method of catalyst which contains, 
niobiunin order to produce unsaturated carboxylic 
acid catalyst which it manufactures theni obi urn- 
containing liquid which is acquired as starting material 
using discovered fact thatthe unsaturated carboxylic 
acid yield which is superior is given, this invention 
reached to completioa 

[0006] As for namely, this inversion 

(1) Gas phase catalytic oxidation reaction doing alkan 
e, in order to produce unsaturated carboxylic acid they 
are iced, Being a preparation method of catalyst which 
includes niobium being Cooling aqueous 9oli£ion or 
aqueois suspension liquid which includes oxalic acid 
and niobium conpound,the suspension to obtain, 
separation and removal doing solid component from 
said suspension, is acquired niobiunvcontaining 
liquid which, preparation method of niobium- 
containing catalyst which designates that you adjust 
mole ratio 2 to4 ofthe oxalic acid / niobium, you use 
as niobium starting material liquid as feature, 
preparation method of catalystwhich is stated in (1) 
which is a at least 1 kind where (2) said niobium 
conpound ischosen from niobic acid and ni obi um 
hydrogpn oxalate, preparation method of catalyst 
which isstated in (1) or (2) which designates that it is 
aconrpomi wherethe(3) said catalyst is shown with 
following General Fomula (I) as feature, 



MolVaNbbXcZdOn 



(0 



•eft y , n ttttojcaoaibttBfc J: oxa$«aTft« 

0 ) 



(TheconponeitXin Fornula to display is chosen fro 
mTe and theSb element of at least 1 kind which, As for 
conponentZW, Q,Ta,Ti, To display element of at 
least 1 kind which is chosen fromZr,theHf, Mn,Re, 
Fe, Ru, Cb.theRh, Ni, Pd, Pt, Ag, Zn.theB, 
Al , Ga , In , Ge, Sn , the Pb , P, Bi , Y, rare earth 
element and alkaline earth element, asfor a,b,c,dand 
n atonic ratio of per Mo atomdisp!ayir£ 

0.1&3.0 

O.OI3£I.O 

Oj013£1.0 

0^<1.0 

So it is, in addition n is a quantity which is decided b 
ytheoxidation state of other element. ) 
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f>) ttMKjfiv*l1\tZ88*tUTU\i\r f-fmRt-Tii (1 (d)hEtmriin9ny nt'M) rnfij ii^rh rtognaTg that 



) - (3) 0L^-ftlAMZS«<D*j«<Dia»^. (5) v'j*} 

aa:co2o-6oas%T?&^ci:^atr4 (4) ize« 

0>««<DB§Wi*. (6) av'^fi{»0««3&<7>^E-^JU 
-f^>r2cS<tUfc7/u-CfeSCt^«i:rS (4) ttzlt 

(5) lcHB<DttflE(Z)aS^. (7) 7flt*>*ftflflMtIft 

(6) Ot^ti3Wc3E«©a»»ifcl=J:-3Tafi**ifc^^ 



[0 0 0 7] BIT, *«ffl£B«::l«Wr*. ttlfflTJtt^*- 



[0 0 0 8] zti6®=*^fl:*«ttfi«l«#^IB*fflaffC 



[0009] *i=zn&-*:ffc*ftfc->a , >n*toii, «* 
z t iz J: o T*»ja*fcli*ttBaS** » 6 z t &v 2 h 

<l*0. 2-0. 8 (mo I - Nb/Kg — ?$) 8Stft£. 



[0 0 10] tt^<Dva^»/-^^iUH:tt3-6gg/l< 



said calalystis borne in si tea as featire preparation 
method of catalyst which, Is stated in (4) which 
designates that it is a 20 to 60 wt% of total weightratio 
of silica-bom catalyst where content of (5) silica 
consists of thesaid catalyst conponent and silica as 
featire {reparation method of catalyst which, starting 
material of (6) saidsilicasupportbei^anrn^umio^ 
preparation method of catalystwhich is stated in (4) or 
(5) which designates that it is a solwhich is stabilized 
as feature, g?s phase catalytic oxidation reaction doing 
(7) alkane, when itproduces unsaturated carboxylic 
acid, it is something regarding manufactiring method 
of maturated carboxylic acidwhich designates that it 
uses niobium-containing catalyst which was adjusted 
by thepreparation method which it states in any of(l) 
to (6) as feature. 

[0007] Below, this invention is explained in detail. 
With this invention niobic acid and niobium 
hydrogen oxalate can be used for ideal as theniobium 
conpound Furthermore, niobic acid includes 
ni obi im hydroxide and niobium oxide YoucaniBe 
these niobium conpound, in form of solid or 
suspension. Before using you can wash niobic acid 
with ammonia water and/or water. 

[0008] These niobiiffn conpound are times when prope 
rty change it does depending upon theadvance of long 
term storage and dehydration. Regarding to this 
invention, it is desirable to use niobium conpound 
which doesnot do, property change immediately after 
producing but it is possible touse niobium compound 
which some property change is done. As for oxalic 
arid which is used for method of this invention, 
oxalic acid anhydrideor oxalic acid dihydrate is 
desirable. 

[0009] Aqueous solution or aqueous suspension liqii 
d can be acquired in water by agkatingincludipg these 
niobium conpound and oxalic acid When ni obi im 
hydrogen oxalate is used as niobium compomd, 
aqueous solution or aqueous suspension liquid can 
beacquired including oxalic acid This aqueous 
solution or concentration of niobium of aqueous 
suspension liquid is preferably 0.2 to 0.8(m>l - Nb /K 
g- liquid) extent 

[00 1 0] Oxal ic acid / niobium mole ratio of addition 3 1 
o 6 extern is desirable. When mole ratio of oxalic acid 
/ niobium of addition is large; it is possible toincrease 
netting niobium compound, but precipitated amourt 
of oxalic acid becomes manywith following cooling 
process, use ratio of oxalic acid becomes low. When 
mole ratio of oxalic acid / niobium is small conversely, 
niobium conpound which iswt melted increases, there 
are times when use ratio of rriobiurrbecomes low. 



[00 11] *i*-e % ZCO7KSi8E$fcli*ttH»*^S0r4 [OOIl]Next,portionofoxalicaridwhic*ismeItedby 
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[00 1 3] **W-eiB^6*i6B*LL««tt. TE-«3t 



Mo 1 VaNb bXcZdOn 



(!) 



&±0>7C*£SU /£#ZI*W, Cr, Ta, Ti % Zr. H 
Mn, Re, Fe, R lu Co. Rh, N L P d , Pt 
* Ag, Zn % B % A\ % Ga, In, Ge, Sn, Pb % P 

'>fc<£t 1«SJa±<D7u*£*U a, b, c, d, nl*M 



0. 1 <a<1. 0 
0. 0l2b2l. 0 
0. 0 1 ScS 1. 0 
0£d£l. 0 

o ) 



[0014] Motv«wi»ii*ti-Fti, 



suspension liquid, precipitates, precipitation ocars; 
under agitating,can acquire suspension, niobium- 
containing liquid can be acquired by separation and 
removal doing solid component fhxnthissuspensioa 
Sinply it can execute separation and removal with 
decantation or filtration as fbrcooling sinply with ice 
cooling. 

[001 2] Mole ratio of oxalic acid / rriobiunof this niobi 
umccMitaining liquid is preferably 2 to 4, furthermore 
isthepreferably and 2 to 15. Asforadjictmentof 
mole ratio of oxalic add/ niobi un\, adding niobium 
conpound or theoxalic acid which is chosen from 
niobic add and niobium hydrogen oxalate to niobi un> 
ccxrtainingliqdd^itispossiblealsotodQ, directly, 
mole ratio of oxalic add / niobi trncanacquire niobium- 
containing liquid of 2 to 4, but mole ratio of oxalic 
add / niobium of the addition, with concentration of 
niobi inn and controlling cooling 
tenperatureappropriately. 

[001 3] Desirable catalyst where it is used with this inve 
ntion is something whichis shown with below- 
mentioned General FomuIa(I). 
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(I) 



(TheconponentXin Fomula to display is chosen fro 
mTeandtheSbelemertofatleast 1 kind which, As for 
conponent ZW, Cr,Ta,T5, To display element of at 
least 1 kind which is chosen fromZr,tteHf; Mn,Re, 
Fe,Ru, Co,theRh, Ni, Pd, Pt, Ag, Zn,theBs 
Al, Ga, In,Ge, Sn,thePb,P, Bi,Y, rare earth 
element and alkaline earth element, asfor a,b,c,dand 
n atomic ratio of per Mo atomdisplayin^ 

0.I&5I.0 

0.0I^<1.0 

0.0We£1.0 

0SK1.0 

So it is, in addition n is a quantity which is decided b 
y theoxidation state of other element ) 

Starting material of metal conponert which is used in o 
rder to produce catalyst ofthe this invention espedally 
is not limited, but below-mentioned conpound canbe 
used for ideal. 

[0014] Starting material of Mo and V respectively can u 
se ammonium heptamolybdateandannonium 
rretavanadate for ideal, starting material of Te and Sb, 
respectively, can igc telluric addand antimony oxide 
for ideal, starting material of component Z, organic 
add salt of respective conponent, can tee the nitrate 
salt, chloride and hydroxide or oxide etc. 
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tools] ist)i3<Duamt. i**jii % jii,£ifmizmi*hzb 



[0015] Starting nBterial of silica can ifie silica sol for i 
deal. It is desirable to use sol which is stabilized with 
anmoniun ion inconparison with alica sol which is 
stabilized with alkali rretal ioa 

(Starting nBterial blending step) Mixed solution of am 
monium heptanDlybdate , anmriummetavanadate 
and telluric acid is manufactured When antimony is 
used, slurry which consists of antnonium 
rretavanadaie aqueous solution and theanti irony oxide 
after heating it adds anTnonium heptanDlybdate, 
addingtdluricaddckperdingL^XHiin case, it 
manufactures nixed solution. 

[00 16] In this mixed solution, under agitating adding 
aqueotfi solition which includes theconrponent Z of 
niobiumstarting material liquid and Formila(I) which 
are acquired with this insertion rtcan acquire starting 
material combined liquid. When silica-bom catalyst is 
maiufactired, under agitating adding silica sol tothis 
combined liquid, it can acquire starting material 
contrined liquid 

(Dying process) Drying contained liquid which is acq 
uired with starting material blending step with spray 
drying method orthe evaporating to dry solid method, 
it can acquire dry powder. To do with centrifuge 
system, two-fluid nozzle system or high pressure 
nozzle type it is possible atocrizationin spray drying 
method, drying heat soiree can use air which is 
heated by steam and electric heater eta dryer inlet 
tenrperatireof hot air 150 to 300 °C is desirable. 

[0017] (Baking step) Oxide catalyst can be acquired by 
calcining dry powder which is acqiriredwith drying 
process. Under gas atmosphere which nitrogpnor 
other substantially does not include theoxygen, it can 
execile calcining with 500 to 700 °C and preferably 
550to650°C. sirterir£timeis0.5to20hour and 
preferably 1 to 8-hour. Calcining be able to use rotary 
furnace, tunnel furnace, tube fimace and flm'dized 
roasting oven etc, while circulating gas which does 
not include oxygpnsubstantially it is possible to do. 
Before this calcining under air atmosphere or under air 
stream, 200 to 400 °C, the 0.1 to 5 hours and front 
calcining is possible. 

[001 8] Making use of oxide catalyst of this invention, 
g^s phase catalytic oxidation reaction doing alkane, 
regarding to method which produces unsatirated 
carboxylic acid, as alkane of the starting material 
especially it is not United, but it is desirable to use the 
propane and isobttanc. alkane always docs not 
have necessity to be a higji purity, trace containing 
alkane and alkene etc where quantity of carbondiffere 
as impurity, is not a what problem 

[OOl 9] mn<DtottM&hLXIt1lMtX&&XlTiZk [0019] Pure oxygen can be used as molecular oxygpn 



[0 0 16] Z<D&£mz % »»T. 3MMTc#&ii*-:|-:J 



(tt*X8) DSSIS^X8-C^btifc!a#*$*J5tt«i£*fc 
fctt BE-/ Xfrttlz J: o Tff 9 Z t tfX * So 

zttfxzio »ao>tt«aAPagtti so-3oow» 



[0 0 17] (fltftXg) ttttXg?ft&tlfc^tMt£tttt 

T&ztiz&i xmtmmm £ m zztwxzz* vtmom 

ftiffflSattlC||«***4L^X*BI*T, 5 0 0-7 00 
#$L<f*5 50~6 50%T!SSr«C&*<-0&6. tt 

aaT. 2oo-4oo°c. 0. i^swb. immest*;: 



[0 0 18] *ftH®Kft4MtK£ffll*T. 7^*>««i» 

MmtR&zitz^&mijfrtfy&tu&tzyimzti^T. 

mn<J)7)\,ii>bLXlt#lz18i%Ztilzl^ -f y 
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: ft«#X = 1 : 0. 1~10. 0:0-70:0-20 
T-$»£*i.*©J&<#£L<. J:V»$L<li. 1:0. 1-5 
. 0 : 0-40 : 0~20T?fc£. 



[0 0 2 0] 5&<T>E.-h\t. *SET. J)0ET£fcl*3SET-e 
SSffiLTtfil^ ff$L<liO: 1~10atm. * bKff 
*t<tt1~3a tmTftS. fi«agli2 8 0^C-5 0 0^C 
T?SgJSr$C #£L<I« 2 8 0t~4 5 0tT 

ft*. Bm#Xitt«i:<D««SiattO. 1-3 0 (eec- 
g/c c) , Jff*L<l*0. 1 -1 0 (s e c • g/c c) T? 



[00 2 1] HISfl5*3t, 
lcS5*!)*C CtO*S, S£g<Daa**b*fi;» 



[0022] 



[00 2 3] fc*b\ filT©S*«t*5lt*^P/<>«b*, 7 



is not required, air or making use ofthe air which 
enrichrent is done with pine oxygpn it is good In 
addition, it is possible to supply waler vapor , helium, 
neon, the argpn , charcoal acid gps and nitrogen etc 
as dilution gps dependingupon in case. As for 
conposition ratio in starting iraterial gas which is 
supplied to reaction is notsomething which especially 
is lirrited, but it is desirable to beexecuted with alkane 
: oxygen : water vapor : dilution gas =1 : 0. 1 to 10.0:0 
to 70:0 to 20, it is a more preferably anda 1:0.1 to 5. 
0:0 to 40:0 to 20. 

[0020] Pressure of reaction is good executing, under a 
tmospheric pressure, underpressurizingor under 
vacuum, but preferably 0.1 1 to 10atm,fi*thenn)reitis 
apreferably 1 to 3 atm It can execute reaction 
temperature with 280 °C to 500 °C but it is a 
preferably 280°Cto450°C contact time of starting 
material gas and catalyst is 0.1 to 30(s * g^cc) and 
preferably 0.1 to 10(s*gM- 

[0021] Reaction systen; can adopt fixed bed system, 
fluidized bed system and moving bed system etc, 
butasfor this reaction from fact that it is a exothermic 
reaction, fluidized bed reaction system which can dothe 
tenperature control inside reactor easily is desirable. 
Regarding to this invention, when conversion ratio of 
alkane is high it canachieve selectivity where 
unsaturated carboxylic acid is high, but adjusting 
composition ratio ofthe starting nBterial g^s which it 
supplies to reaction, when it rrakes conversion ratio 
ofthe alkane low, because you can control sequential 
disassembly ofthe unsaturated carboxylic acid which is 
a target product, it is possible firthermore to raise 
thesdectivityof insaturated carboxylic acid In this 
case, it separates unsaturated carboxylic acid from 
outflowi substance of reactor,rccoverin& it is 
possible to supply unreacted alkane to reactor for 
thesecond time. 

[0022] 

[Btixxfiment of Invention] Below this invention, prod 
udion Working Example of niobium starting material 
liqrid,productionWorking Exanple of catalyst and 
you explain in detail production Working Exanple 
ofthe acrylic acid due to gas phase catalytic oxidation 
reaction of propane making use of, but if the this 
invention does not exceed gist, it is not something 
which is liiritedin these Working Exanple. 

[0023] Firthermore, propane conversion ratio , acrylic 
acid selectivity and acrylic acid yield in Working 
Exanple below the are defined with each next formila 



?a/*>«t* (96) = (fi£Lfc7n'<>0 J EJUR) 



/ Propane conversion ratio (%) = (Reacts nunfcer of mol 
es of propane which) / (It supplies nunter of moles 
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ot propane winery A 1W 



7$'JM>&83?* (%) = (£f£Lfc7^'JM,»<D*M,a) / 



TWR&RM (%) = iSLfSLLtzTt M MkOi*Mk) / 



[0024] 

fcOtStU) 7K6S 6 2 &\ZNb z O 
5 £LT80. 0Bft%$d4rr&=*7B664. Ogiv 
a^K-7Kffl«5 CH 2 C 2 0 4 • 2 H 2 O] 2 7 7 4. OgJ 

^(D-^^ggttO. 4 (mo 1-Nb/Kg-iJ) Tfe&o 
^**05/a^B/^^©*iUttttTIBO#«fKJ:« 2. 6 



[0 0 2 5] *OISKZO-*^***1 OgtHWL. 9 5 

•cc-att»*. 6oot-eiWB»ffl«u Nb 2 o 5 o. 

625g^fc. Z -^figliO. 4 7 (mo 

l-Nb/Kg-jft) *C*ofc. 3 0 0ml©*5Xtf— *— 
CCO=*^**a3gSH»L, ^8 0 < t<D»7K2 0 0m I 

sa*. anx 1 : 1 «» 1 om i sac**. »bn/--*«^ 
t^hx^-5-±T^ia7o°ciz«^^A<b. «#t. 1/ 

4iJKMn0 4 Sffl^TaSLfc, KM n O4 iZ&ifrtfr 
tt«ttftjl<»3 0»tt±«<jSSIIjfttLfc. va^«CDSS 

a. as**6*acttoT»jrLfc«*. 1.22 (mo i 



Acrylic acid selectivity (%)= (It forms number of moles 
of acrylic acid which) / (Reacts number of moles of 
propane which) X 100 

Acrylic acid yield (%) = (It forms number of moles of a 
crylic acid which) / (It supplies number of moles of 
propane which) X 100 

[0024] 

[Working Example 1] (MEraifkturing niobium starting 
material liquid) Niobic acid 664.0g and oxal ic acid 
dihydrate (H2 C2 04 ♦2H2O)2774.0gwhich 
corlain 80.0 wt% as theNb2 Q5 were mixed to water 
6562g, As for mole ratio of oxalic acid /niobium of 
addition as for niobium concentration of theSi and 
addition it isa0.4(mol -Nb/Kg- liquid), aqueous 
solution which niobium melts this nixed soluticm by 
1 hour heat and stir doing with the95 °C, was 
acquired. This aqueous solution after standing and 
ice cooling solid was filtered dueto suction filtration, 
niobium-containing I i quid was acquired mole ratio of 
oxalic acid / niobiumof this niobiuncontaining 
liquid was 2.6 withbelow-mentioned analysis. 

[0025] Precisely weighing it did this niobiunvcontaini 
ng liquid 1 Og in crucible, with 95 °C after 
ovemigfadbylng, 1 hour thermal processing did with 
600 °C, acquired Nb2 05 0.625& From result, 
niobium concentration was 0.47(mol -Nb/Kg- 
liquid). This niobium^ortaining liquid 3g precisely 
weighing was done i n glass beaker of 300 ml, 
coffirijouslythe 1:1 sulfuric acid lOmJ was added 
including hot water 200 ml of approximately 80 °C 
While on hot stirrer maintaining solution which is 
acquiredat liquid temperature 70 °Q under agitating 
titration it did making use of the 1/4 normal KMnOt. 
Faint pale peach color due to KMnQ* approximately 
30 second or more dcsigpaledthe point which 
continues as endpoint. As for concertration of oxalic 
acid, from titration amount following to next formula, 
as for result which it calculated, it was a 122(mol - 
oxalic acid /Kg). 



2KMn0 4 +3 H 2 S 0 4 + 5H 2 C 2 0 4 — K 2 S0 4 +2Mn 
S0 4 +1 0CO 2 +8H 2 O 



(ttHOBil) *tt*^«fS2C^Mo,Vo32Nbo , 2 Te 
Q720 n T'S>iX* S i 0 2 S*S3 0M%<Dv'J*m#«« 



2 KMnO +3 H2S04 + 5H2 C2 G*-*K2 SO* +2 MnS 
CM+10OQ2 + 8H2O 

It used niobiumcontaining liquid which it acquires; wi 
thout adjusting mole ratio ofthe oxalic acid /niobium, 
as niobium starting material liquid of below-mertioned 
catalyst preparatioa 

(Manufacturing catalyst) Composition formula of cataly 
st component bring Mol V0J2Nb 0, 1 2 Te 0J22G\ it 
manufactured silica-bom catalyst ofthe Si02 content 
30 weight% following way. 
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[0 0 2 6] *2 3 00 gfCN^S^'J^xV^T^-^A 
[ (NH 4 ) 6 Mo 7 0 24 * 4H 2 0] 5 4 6. 7g,>*/*+v 

v&tv^-^a CNH4VO3] 1 1 6. 3 g£«fctfx;wu& 

CHfiToOe] 15 6. 9g$K*ftlx % 6 0tf::jD»LT;8 
£ LT 3 02fi%££*r?*£ v «J*^M 000g £B*i£j!lO 

(S»«*aicTAnagA<2 4ou fibnag36<i 4 

8«T2 7 5^T2ff?IH«lSLtc., C0tMt8 5 g £fig W 
>^CDSUS«WC3taL. 15 0Ncc/min(D6**X 
SaT, 6 00TC-C2RHI«rtLT->"J*ffl»<IIIHf»fc. ( 

££Sg3 8 0^ fi^E^«ST(c^Q/t> : 
0 2 : H 2 0 : H e = 1 : 3. 2:14:12. 1 <D*Jl4t<DX 

£#x£ffitt^f83. 0 (sec- g/c c) -eaa^ttfc. 



[0026] Amronium heptamolybdate (( NH4 ) 6M07O2 
4 * 4 H20) S46.7& sequential adding ammonium 
metavanadate ( NH4 VQj) I I6.3gmd telluric acid 
(HsTeOS) 1 56.% to water 230^ heathy to 60 
°Cand after melting cooling to 30 °C it acquired 
mixed aqueous solution Next, in this nixed aqueois 
solution, sequential adding slica sol lOOOg which 
contains the30 wt% as above-mentioned niobium 
starting material liquid 785.0gand silica it rrixed, 
aoquiredthe catalyst starting material confcined liquid 
This starting material conirined liquid was dried inlet 
terrperature 240 °C and outlet tenperatire being 1 45 
°Cwith centrifugal type atomizing dryer , dry powder 
of microsphere was acquired dry powder which is 
acquired 2 hours was calcined with the275 °C under 
air atmosphere. His powder 85g it was filled in SUS 
tube of diameter 1 inch, under ttenitrogpn gps stream 
of 1 SON cc/rrin, 2 hours calcined with 600 °C and 
acquired thesilica-bom catalyst, (oxidation reaction of 
propane) catalyst 2g it was filled in fixed bed type 
reaction tube of internal diameter 10 im\ under 
reaction tenperature 380 °C and reaction pressure 
anbient pressure passed nixed gps of mote ratio of 
propane : 02 : H20 :HeF= 1:3 2: 1 4 : I 2.1 with 
thecontact time 3.0(s *-g/cc). result which is acquired 
is shown in Table 1. 



COO 2 7] flMffni*ft*-C£S£*L«. 



[0027] Firthermore, contact time is defined with next f 
omnia. 



ttfeBtM (sec • g/cc) = (W/F) X 2 7 3/ (2 7 
3 + T) 

tzzx\ wtt3ta««s (g) . FttHwiad/fxaat (n 
c c/s e c) . -tLTTttfiaasi cc) xs>t>. ) 



[0028] 

[£*«2] (-*?$m&<D3m) K«* l«->a 

?««/Wt3. 0££*<fc5Kva^»-*«1* CH 9 C,0 4 
• 2H 2 0) «0;l. *0»LT;8#*1*fcSL 3 0TCSTHWO 

#tfLfc*S*. 0. 4 6 (mol-Nb./Kg-i$) TJfcofc 



(««<BHSI) ««*»»«f«aC3l«Mo|Vfl L3 2Nb ai 2Ta 
0 22°^*^^ S i O 2 4*i3 0ll%»^ l J*i»*MI 
£, ±E»-*^W«a*fflt\ f(DSffliS8 0 2. 1 gt 



Contact tine (s * g/ccXW/F) x 273/(273 + T) 

(Here, as for Wanxxrt of packed catalyst (g) AsforF 
as for raw material nixing gps flow (Ncc/scc), and Tit is 
a reaction tenperatire (°Q. ) 

[0028] 

[Working Exanple 2] (Manufacturing niobiun starting 
material liquid) In order in raobiiiTKXKTtaining liquid 
of mole ratio 16 of oxalic acid / niobium of Working 
Example 1 ,firttermore to become mole ratio 3.0 of 
oxal ic acid / riobi un\ heating including theoxal ic acid 
dihydrate (H2 C2 04 * 2 H2O ), after melting it 
cooled to 30 °C it used liquid which is acquired as 
niobium starting rraterial liquid of thebelow-mertioned 
catalyst preparation. As for riobium concentration in 
this niobium starting material liquid as for result of 
analyzing in thesame way as Working Example I, it 
was a 0.46(mol-Nb /Kg- liquid). 

(Manufacturing catalyst) Composition fomula of cataly 
st conrponent being Mol V0J2Nbai 2 Te 0-22CH 
besides amomt used isdesignated as 801 1 g silica- 
bom catalyst of Si02 content 30 weight 0 /^ making 
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liquid, rraiirfacturing, in sane way as Working 
Exanple 1 itacquired silica-born catalyst. 

C7aA><D&lb££) *b*tfc««t$«t^T, 3SJS«1 tm (Oxidation reaction of propane) Oxidation reaction of 
C£ttT*:7n^><Di$ > (t&££fxofco 1 \Z7jk? . propane was done with same condition as Working 

Exanple i making use of catalyst which it acquires. 

result is shown in Table I. 



[0029] 



[0029] 



*B«K:LT##Lfc**. 0. 4 1 (mo!-Nb/Kg- 



(ttKaM) ««fi£»cDafS^M <>, v 0 32 n b 0 , 2 t o 

onOtFbvX* s i o 2 4«S3 0Zfi%OS''J* a £*MK 



[Conparative Exanple i] (Manufkturingniobiumstarti 
ng material liquid) It is acquired, in same way as 
Working Exanple 1 it ised without" ice coolingdoing 
liquid of mole ratio 5.5 of oxalic add / niobium which 
niobium melts, thatway as niobium starting material 
liquid of below-mentioned catalyst preparation. As for 
niobium concentration in this niobium starting material 
liquid as for result ofanalyzinginthesame wayas 
Working Exanple 1, it wasa 0.41(mol -Nb/Kg- 
liquid). 

(Maiufacturing catalyst) Corrposition fomula of cataly 
st conponent being Mol V0J2Nb 0.1 2 Te 022CH 
besides antxnt used isdesignated as 899.9g silica- 
bom catalyst of SiQ2 content 30 weight%> making 
use of theabove-mentioned niobiun starting material 
liquid, manufacturing, in same way as Working 
Exanple I itacquired silica-bom catalyst. 



(Oxidation reaction of propane) Oxidation reaction of 
propane was done with same condition as Working 
Exanple 1 making use of catalyst which it acquires, 
result is shown in Table 1. 



[0030] . 

[£S«3] (-^^IR»»<7)IH») 7K7 8 2 glCNb 2 0 5 i: 
LT8 0. 0M%«****-:f-?ll6 6. 4gi->a->| 

CH 2 C 2 0 4 • 2 H 2 0] 15 1. 3 g SISLfco tt 
a*(Dva^||/-*^a>*^tttt3. 0. ttJi^cD-^-^a 
g{*0. 4 (mol-Nb/Kg-;1) Tfe&o Z(D;l*StS 

iB«fcLT5MffLfcl8*. 0. 4 1 (mol-Nb/Kg- 
&) fc<fctf2. 8XS>r>tz. Z<D=-*?**7&\t* viOS/ 



[0030] 

[Working Example 3] (Manufacturing niobiun starting 
material liqiid) Niobic acid 66.4g and oxal ic acid 
dihydrate (H2 C2 O* * 2 H20 ) 151 Jg which 
contain 80.0 wt% as theNb2Q5 were nixed to water 
782g, As few mole ratio of oxalic acid /niobium of 
addition as for niobium concentration of thc3.0 and 
addition it isa0.4(mol-Nb /Kg- liquid), aqueous 
suspension liquid which includes insoluble niobium 
component this mixed solution by 1 hour heat and stir 
doing withthe 95 °Q was acquired. This aqueous 
suspension liquid after standing and ice cooling 
solid was filtered, the raobiuivcontaining liquid was 
acquired. As for niobium concentration in this 
niobium-conlaining liquid and mole ratio of oxalic 
acid / niobi un\ as for theresult of analyzing 
respectively, in same way as Working Example I, it 
wasa 0.41(mol-Nb/Kg-liquid)andal8. It used 
this raobiunvconlaining liquid, as niobiun starting 
material liqiid of bdow-mcntioned catalyst preparation 
withoutadj usting mole ratio of oxalic acid /niobiun 



(ttttflffla) MttJ£#a>flJ£tftfMoi V 0 32 N b 0 .i2 T e (Manufacturing catalyst) Conposition fomula of cataly 
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[003 1] 

[£J6«4] (-^^W«7*(D3SS) *40 84glCNb 2 O 
5 tLT8 0. 0£§%£Sfrr&-*:?B6 6 4. Ogtv 
a^»-7KlQ#I CH 2 C 2 0 4 • 2H 2 0] 252. OgJifitL 

*:/ggi*o. 8 (mo i-Nb/Kg-8) -eftio za>£ 
k®mzLx#$iitzm£. o. 16 (moi-Nb/ 

Kg-;T*) fccfcl/2. 2-efcofc. 

158 (mo I -Nb/Kg-iS) Vb-otz. 



Jlxiocqponant hMr^Mul/oaiMi&U Ti Q:nfV 



(MKaflil) tt«fStt<&l§fi£5ta<M o, V 0 32 N b 0 . l2 T e 
0 22 O n 1?ftot, S i O 2 *«3 0lf%<l)yV*fi8«« 
±E<D-^^W»»*fflL\ fO«fflt$2 3 3 5. 2 g 



[00 3 2] 



besides amount used isdesigpated as 899.9g silica- 
bom catalyst of SiQ2 content 30 weight%» makirg 
use of theabove-mentioned raobiun starting material 
I iquid, nmjfacturing, in same way as Working 
Example 1 itacqiired silica-bom catalyst 

(Qddation reaction of propane) Oxidation reaction of 
propane was done with same condition as Working 
Example 1 making use of catalyst which it acquires 
result is shown in Table 1 . 

[0031] 

[Working Example 4] (Manufacturing niobiun starting 
material liquid) Niobic acid 664.0g and oxalic acid 
dihydrate (H2 C2 04 * 2 H20 ) 2510g which 
contain 80.0 wt%as theNb205 were mixed to water 
4084g, As for mole ratio of oxalic acid /niobium of 
addition as for niobium concentration of the0.5 and 
addition it isa0.8(mol-Nb /Kg- liquid), aqueous 
suspension liquid which includes insoluble niobium 
component this mixed solution by 1 hour heat and stir 
doing withthe 95 °Q was acquired This aqueous 
suspension liquid after standing and ice cooling 
solid was filtered, the niobiurvcontaining liquid was 
acquired. As for niobiun concentration in this 
niobium-containing liquid and mole ratio of oxalic 
add / niobium, as for theresult of analyzing 
respectively, in same way as Working Example 1, it 
wasa 0.1 6(mol-Nb/Kg- liquid) and a 2i In order 
furthermore, to become mole ratio 3.0 of oxalic acid / 
niobium in this raobiuTKXXtaining liquidjieating 
including oxalic acid dihydrate, after melting it cooled 
to 30 °C it used liquid which is acquired as 
niobiun starting material liquid of thebelow-mertioned 
catalyst preparation Asforniobiunconcentrationin 
this I iquid as for result of analyzing in thesane way as 
WorkingExamplelJtwasa 0.1 58(mol -Nb/Kg- 
1 iquid). 

(Manufacturing catalyst) Corrposition formila of cataly 
st component being MolV<U2Nb 0.1 2Te022Oh, 
besides amount used isdesigpated as 2335.2g silica- 
born catalyst of Si02 content 30 weight%> making 
use of theabove-rnoitioned niobium starting material 
liquid, manufacturing in same way as Working 
Example 1 itacquired silica-bom catalyst. 

(Oxidation reaction of propane) Oxidation reaction of 
propane was done with same condition as Working 
Example 1 making use of catalyst which it acquires, 
result is shown in Table 1 . 

[0032] 

[Working Example 5] (Manufacturing niobiun starting 
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[0 0 3 3] *1 6 SOglC^^^U^xVgfTV^-^A 
[ (N H 4 ) $M 07O24 • 4 HjO] 3 9 0. 5 g,>J/\*tv 
>»7>^-^A CNH 4 V0 3 ] 8 3. 1 g&WrMUMt C 
H 6 TeO e ] 112. Og&HXftD*. 6 0lCfcaD»LTS8B 

®\ZT X&ASLtf 2 4 0°C % tiJPSgtfl 4 5TC7?|MU ft 

7 5^1*2 WH»SLfc. C<D«H*8 5g£IEgW >*<DS 
USSiSKftSU 15 0Ncc/min<DS*tfX35lT, 
6 0 O^CT 2 RIH«f* LTfctt £$fco 



ratio 2.6 of oxalic acid / niobium was acquired to 
similar to the Working Exanple 1 . 

(Manufacturing catalyst) It manufactured catalyst where 
composition fomrula is shown with Mol V0J2Nb a 1 
2 Te O220h, thefollowing way. 

[0033] Amrrcriumheptarrolybdate (( NH4 ) 6M07O2 
4*4 H2O ) 390.5& sequential adding ammonium 
metavaradate (NH4 V03) 83. lg^ telluric acid (Ffc 
Te06) lllOg to water 1650& heatir^to60°Cand 
after melting cooling to 30 °C it acquired nixed 
aqueous solution. Next, adding above-mentioned 
niobium starting materia] liquid 560.7gto this mixed 
aqueous solution, it rrixed^acquired catalyst starting 
material combined liquid This starting material 
combined liquid was dried inlet temperature 240 °C 
and oUJet temperature being 145 °Cwith centrifugal 
type atonizi ng dryer , dry powder 0 f microsphere was 
acquired dry powder which is acquired 2 hours was 
calcined with the275°C under air atmosphere: This 
jx>wder 85g it was filled in SUS tube of diameter 1 
inch, under thenitrogen g^s streamof 1 SON cc/min, 2 
hours calcined with 600 °C and acquired thecatalysL 



. 5 (sec-g/cc) fcLfctt^ttS**! tHU*#"C 



[0034] 



2. 8gtLfcf6(i5eS6«5tH«lcLTlHSiLT««$fffc 



[003 5] 

[3?S£«6J (-*?WfH*fl!>BM) *1 000glCNb 2 O 
5 tLT14. 9Hfi%£S*T£va^a**-*:?9 1 7 
g*SftLfc. tti&*0)-*^aai4O. 54 (mol-Nb 
/Kg-*) -CftSo Z©SS*«9 5lCT1lfB*»mrr 



(Oxidation reaction of propane) Other than desgnating 
contact time as l.5(s *g/cc) making use of 
catalystwhich it acquires, oxidation reaction of 
propane was done with same conditionas Working 
Example l. result is shown in Table I. 

[0034] 

[Comparative Exanple 2] (Manufacturing ni obi urn start i 
ng material liquid) Niobium starting material liquid of 
mole ratio 5.5 of oxalic acid / niobium was acquired to 
similar to theConparative Exanple l. 

(Manufacturing catalyst) Besides amount used is desig 
nated as 642.8g catalyst where corrposition fomuJais 
shown with Mol V0J2Nb 0. 1 2 Te 0220h, making 
use of above-mentioned niobium starting material 
liqud^mnufacturing in same way as Working 
Exanple 5 it acquired catalyst 

(Oxidation reaction of propane) Oxidation reaction of 
propane was done with same condition as Working 
Exanple Smaking use of catalyst which it acquires, 
result is shown in Table I. 

[0035] 

[Working Example 6] (Manufacturing niobi tin starting 
material liquid) Ni obi urn hydrogen oxalate 9 1 7g which 
contains 14,9 wt%asNb2Q5 was mixed to 
waterlOOOg, niobium co m a m a t ion of addition is 0. 
54{moI -Nb /Kg -liquid), dissolved liquid was 
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?3g£ * V v a ^8/^ ?fl>* 
itl*. -f-n-Pft, tS«!=Lr«-«rLfce*. 0. 6 

6 (mo l-Nb/Kg-SE) £<J:tf2. AV&stz. COT— 

?2g0. 4 6 (mo I -Nb/Kg-Jft) £ £S J: va. 

^sn*iatt ch 2 c 2 o 4 - 2H 2 o) ao&. s# 



doing with 95 °G Result of analyzing mole ratio of 
oxalic acid /niobiumtosiirilar to Working Exanple 

1 was 52. This dissolved liquid after standing and 
ice cooling filtering solid, itacqiiredniobiunv 
cortaining liquid As for ruobiim concentration in 
this niobiunrvcontaining liquid and mole ratio of oxalic 
acid / niobium, as for theresult of analyzing 
respectively, in same way as Working Exanple l, it 
wasa 0.66(mol-Nb/Kg-liquid)andal4. In order 
furthermore, mole ratio 3.0 of oxalic acid /niobium, to 
become niobiumconoettration0.46(moI-bIb/Kg- 
liquid) inthis niobiunvcontaining liquid, heating arid 
agitating including oxalic add dihydrate (H2 C2 04 * 

2 H20) and ttewater, after melting, it cooled to 30 °C. 
it used liquid which is acquired as niobium starting 
material liquid of thebelow-mettioned catalyst 
preparation 



(tt«(0i!3«) ««fiS#<&*§J«a*l<Mo l V a32 N b 0J2 T e 
18 SILT v V *g#««£ ftfc. 



(Manufacturing catalyst) Conposition fomula of cataly 
st component being Mol VOJiNb 0.1 2 Te 0220^ 
besides above-mentionedniobiini starting material 
liquid is used, manufacturing silica-bom catalyst of 
Si02 content 30 wdght%, in same wayas Working 
Example 2, it acquired silica-born catalyst 



[0036] 

(SOM7] (=*?II*«®BM) Sim t@«l:Ltv 



(ftftOMI!) «rta^Mo|V 0 32Nboo6Sb 01 60 n -e« 



[0 0 3 7] *1 8 50g|zy^/<^v>»7>^^^A (N 
H4VO3) 9 2. 5gm. aoftLTWllLfclfc. =Hft7 
[S b 2 0 3 ] <D|»3K5 7. 6gSfflit, 
f bnf;X7'J-?9 5- 1 OOttl ORIIIMOlia39EL 
. Jfclvp^^iJ^l/llT [ (NH 4 ) 6 Mo 7 

0 24 - 4H 2 Q] 4 3 5. 1 g£afl*J8«2l*fco Z<0S£;ft 
$»1 OtlcJfrSJLT^tu ±2E0-^-^W«»3 1 2. 4g 

*f5l£««lrTAa«gA<2 4 ot. ttciagtfl 4 

aSlT3 2 5°CTlR(BlttffiLfc. C<Dt»<*8 5 g £SS 1 <f 
>*<DSUS9tS(C3tSU 150Ncc/min(DS*flX 
6 0 0lCT2WB»*LT«ll*#fc. 



(Oxidation reaction of propane) Oxidation reaction of 
propane was done with same condition as Working 
Exanple I making use of catalyst which it acquires, 
result is shown in Table 1. 

[0036] 

[Working Example 7] (Manufacturing niobiim starting 
material liquid) Niobi im starting material liquid of mole 
ratio 26 of oxal ic acid / niobium was acquired to 
similar to theWorking Example 1. 

(Manufacturing catalyst) It manufactured catalyst where 
conposition fomula is shown with MolV0J2Nb0.06 
Sb a 1 60h, thefollowing way. 

[0037] Heating to water 1 850g including ammonium m 
etavanadate ( NH4 VOG) 915g aftermeltin& it 
acquired sluny including powder 57.6g of antimony 
trioxide ( Sb203 ). 10 hours heating arid refluxing it 
did slurry which is acquired with 95 to 100 °Qit 
melted indudinganrTTDraumheptamolybdate (( NH4 ) 

6Mo7024MH20)435.1gnexL After cooling this 
nixed solution in approximately 10 °Q adding 

theabove-mertioned niobiim starting material liquid 
31 24& it acquired catalyst startir^ material contined 
liquid This starting material combined liquid was 
dried inlet tenperature 240 °C and outlet temperature 
being 145 °Cwith centrifugal type atomizing dryer, 
dry powder of microsphere was acquired, dry 
powder which is acquired 1 hour was calcined with 
the325°C under air atmosphere. This powder 85g it 
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thenitrogpn g3S stream of I SON cc/min, 2 hcxrs 
calcined with 600 °C and acquired thecatalyst 



?0/<><D8ft;S££t7ofc 0 18***1 l=*r. 



[0038] 



9. 2gtLfcfftttSffi«7t0«(ZLrll»LT««$»^ 
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amon*) a^i<Mo,v 0 32N b 0 .06s b ai6 o n -e^ 

8. 1 g fcLfc*l«**7tH*lcLTll»LT*Ml$1»fc 



(Oxidation reaction of propane) Other than designating 
contact time as 2.0(s * gfoc) making use of 
catalystwhich it acquires, oxidation reaction of 
propane was done with same conditionas Working 
Example l. result is shown in Table l. 

[0038] 

[Working Exanple 8] (Manufactiaing niobi un starting 
material liquid) Mobi tin starting material liquid of mole, 
ratio 3.0 of oxalic acid / niobium was acquired to 
similar to the Working Example 2 

(Maiirfacturing catalyst) Besides amount used is deag 
natedas3l 92g catalyst where composition fomvdais 
shown with MolV0J2Nba06 Sb 0.1 60h, making 
use of above-mentioned niobium starting material 
liquid/nanufkturing, in same way as Working 
Exanple 7 it acquired catalyst 

(Oxidation reaction of propane) Oxidation reaction of 
propane was done with same condition as Working 
Exanple 7making use of catalyst which it acquires, 
result is shown in Table 1. 

[0039] 

[Comparative Exanple 3] (Manufacturing niobium starti 
ng material liquid) Niobium startup material liquid of 
mole ratio 5.5 of oxalic acid / niobium was acquired to 
si nilar to the Working Example 3. 

(Manufacturing catalyst) Besides amourt used is desig 
rated as 358. 1 g catalyst where conposition fomulais 
shown with Mol V032Nb0.06 Sb 0. 1 60b, making 
use of above-mentioned niobi urn starting material 
1 iquid^ranufacturin& in same way as Working 
Exanple 7 it acquired catalyst. 

(Oxidation reaction of propane) Oxidation reaction of 
propane was done with same condition as Working 
Exanple 7makii^ use of catalyst which it acquires 
result is shown in Table I. 



[0040] 



[0040] 
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3. 5 


2. 6 


69. 7 


6 1.5 


42. 9 
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5. 3 


3. 0 


73. 2 


63. 3 
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5. S 
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37. 5 


£ff*3 
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3. 0 
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62. 5 
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Mo. Vi uNb..uT«i. ttO, /3 0UHS 10. 




0. 5 


3. 0 


73. 0 
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SKA 5 


MoiV* .,Nb,,uT« fc „0. 




5. 5 


2. 6 
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6 1,. 1 
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tt**«2 
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5. S 
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5. 2 


3. 0 


72. 7 


62. 8 


,45. 7 
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MoiV«.itNbt.nSbi. i«0. 
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5. 5 


2. 6 


64. 1 


46. 2 


30. 9 




Mo.V.. t iN'btiiSbi. 14O. 




S. 5 


3. 0 


6 1.6 


4 7.9 


29. 5 


«9«3 


MO. V.. ..NbrnSb, ..0. 




S. 5 


5. 5 


46. S 


38. 2 


1 8. 5 



[0 04 1] [0041] 

[ftffiOttft] **WC:<fc mQHzmU£ii£-*Zt<J)mn [Effects of the Invention] unsaturated carboxylic acid c 
&£ffll*T. ^f&»*M^>B£&L*tt*T$SCfca<T£& an be acquired with higi yield by this invention , 

making useof starting material liquid of niobium which 
is manufactured sinply. 
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